Introduction
Tuberculosis (TB) has remained one of the most crucial health and social problems for more than two hundred years. The risk factors of disease are: malnutrition, restricted access to health care centres, aging of the societies, homelessness, growing migration of people, HIV infection, and devastating addictions to drugs or alcohol [1−3] . It is believed that placing a person in prison constitutes a risk factor of tubercle bacilli infection [4] . According to a WHO report, the prevalence of infectious diseases among inmates is 10 to 100 times higher than in the general population, which also applies to active TB, including multidrug-resistant TB [5] . Crowded prisons [6] , insufficient ventilation of rooms, frequent rotation of inmates within the penitentiary and between the institutions are favourable conditions for transmission of TB [7−11] .
The population of inmates consists mainly of poorly educated young males coming from dysfunctional families with high incidence of TB [12] . At the moment of admission to prison, convicts are often infected and are more prone to the development of active TB than the general population [13] .
On a global scale, there are over 10 million prisoners worldwide [7] . It is estimated that there are 145 inmates per 100,000 people [7, 14] . According to the WHO, in 1998 in Poland the prevalence of TB among prisoners was 153/100,000 [7] . According to Polish data, in 2008 the prevalence of TB in prisoners amounted to 270/100,000, i.e. 10 times higher than in the general population [15] . Many reports have shown that the penitentiary system is a reservoir of M. tuberculosis [16−21] . It is difficult to compare the prevalence of TB between the general population and the inmates population as data concerning infected inmates are not easily available. In many countries such information is documented rarely or only in selected penal institutions [15, 22] . An impressive number of published reports on TB in inmates comes from the USA [23] . Prison officers who have developed active disease due to exposure to mycobacteria at work may infect other people in their environment. An American study in 2003 presented the results of research conducted in New York penitentiaries. It transpired that one-third of all TB cases concerned prison officers [17] . Whereas a study from 1997 showed that 38 inmates and 5 prison officers were infected with the same strain of tubercle bacilli [18] . To control the disease, it is necessary to make a quick diagnosis and apply a therapy. Failure to give a proper diagnosis or to use effective treatment may lead to the transmission of the disease to people from outside the prison, via infected staff, people visiting the inmates, or those who have already served their time [24, 25] .
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The published data have shown that the majority of correctional and detention facilities operate in such a way as to maximise public safety, and not to minimise the risk of transmission of a disease and to assure effective medical care to inmates [26] . The transfer of prisoners from one institution to another hinders diagnosis of TB, monitoring of treatment results, and elimination of the disease [26] .
Molecular testing has confirmed that transmission of TB between prisons significantly influences the incidence of TB among the population of inmates [27−29] . The health of prisoners is a vital element of public health [30] .
Higher incidence of TB in correctional facilities, mines, and hospitals may lead to the spread of the disease in the whole population. Therefore, the mentioned institutions have been called "institutional amplifiers" of TB [31, 32] .
In many countries, activities have been undertaken with the aim of preventing TB development in penitentiaries. In Israel, researchers have recommended completing of a symptom questionnaire by all new inmates, and a tuberculin skin test (TST) for prisoners infected with HIV, drug addicts, and immigrants from the former Soviet Union [16, 33] . They also recommend checking for TST in prison officers, and then completing a symptom questionnaire after one year of employment. The best time to diagnose and treat TB in inmates is the moment of entering the prison [16, 33] . In order to reduce the incidence of TB in prisons, the analysis of two basic objectives (phases) of the disease control: early identification of persons with TB and effective application of DOTS strategy (directly observed treatment short course), was carried out in Bolivia, Ecuador, and Paraguay in the prisons that gathered the highest number of male inmates in the given state [34] .
The problems in the penitentiary health care system, poor living conditions, failure to coordinate national TB control programmes with the penitentiary health care system, and insufficient resources hinder pursuing appropriate actions aimed at prevention and treatment of TB [34] . In Brazil, it has been shown that the number of professional health care workers employed in the penitentiary system is insufficient to fulfil the inmates' right to healthcare [35] . Furthermore, medical workers in the penitentiary system have been underpaid and employed on short-term contracts, which results in fluctuation of the staff [35] .
Additionally, in recent years in Brazil the number of inmates has grown dramatically, which has made prisons the places that favour transmission of infectious diseases such as TB and HIV [36] .
The homeless are also more at risk of active TB development [3, 37−41] . It is caused by poor living conditions, poverty, malnutrition or starvation, avoidance or lack of the possibility of benefiting from healthcare services, unhygienic lifestyle, or alcohol addiction. According to some researchers, homelessness is one of the greatest risk factors for acquiring latent TB infection and active TB [38] . Such an opinion has been confirmed by the results of research conducted in many countries, among others in Canada [37] , Israel [33] , Italy [42, 43] , and the USA [38, 39, 44] . The Polish study of Jagodziński et al. reviewed the documentation of 300 patients hospitalised between 2004 and 2006 on a male ward of the Mazovian Centre for Treatment of Lung Diseases and Tuberculosis in Otwock. In total, 74% of sputum-positive patients hospitalised in the Mazowsze region were professionally inactive, 57% of them were unemployed, and 10% were homeless [40] .
The objective of the present study was to identify TB in homeless charges of the Municipal Social Assistance Centre (MOPS, Miejski Ośrodek Pomocy Społecznej) and in detainees and inmates in the Silesia region.
Material and methods

Centres conducting microbiological tests.
The tests were performed in Zabrze in the Laboratory of Tuberculosis Bacteriology, Independent Public Teaching Hospital No. 3, Medical University of Silesia in Katowice, in the Laboratory of Bacteriology, Hospital of Lung Diseases in Orzesze, and in the Laboratory of Bacteriology, Central Laboratory of the Regional Health Centre in Katowice.
Characteristics of the study groups. A total of 897 subjects entered the study, including 720 detainees from five Silesian detention facilities (in Bielsko-Biała, Katowice, Mysłowice, Sosnowiec, and Zabrze), and from two correctional facilities (in Jastrzębie Zdrój and Zabrze) and 177 charges of the Municipal Social Assistance Centre (MOPS) in Katowice (4 local points in the city).
We examined the persons who were serving their sentence in the penitentiary or staying in MOPS (not at the moment of their admission to the mentioned institutions). The main idea of the project was to conduct microbiological TB tests in as many inmates and charges of MOPS as possible. Sputum samples were collected between September and November, 2012. Selected subpopulations were described in respect of age and sex. Information about 877 subjects was obtained, representing 97.8% of the examined population. Men made up 88.5% of the study group, whereas women made up 11.5% (Table 1) .
The study subjects ranged in age from 16 to 84 years, and the mean age was 39.83 years ( Table 2 ). The subjects from correctional and detention facilities were younger (37.77 years) than the charges of the MOPS centres -the mean age in this subpopulation amounted to 49.01 years.
The study subjects were qualified for the examination by medical services from their home institutions, i.e. detention and correctional facilities (under the direction of the Chief Physician of the Regional Inspectorate of Prison Officers (OISW, Okręgowy Inspektorat Służby Więziennej) in Katowice) and MOPS in Katowice. The medical services of the institutions participating in the project (Municipal Social Assistance Centre, correctional/detention facility) took part in collecting sputum samples and preparing the list of the examined subjects, and in cases when TB was diagnosed their charges were sent for specialised treatment.
We applied five basic diagnostic methods that were appropriate for the clinical material, the stage of the research, the diagnostic objective, the and technical possibilities of the centres participating in the project.
Collected sputa were decontaminated by the NALC/NaOH method. From each decontaminated sputum two microscopic specimens were made, which then underwent direct Ziehl-Neelsen staining; cultures on solid media (classic method) and liquid media (rapid method) were performed. In the case of a positive result of a direct test and in clinically justified cases, DNA or RNA (depending on the equipment of the laboratory) were isolated, and a genetic method allowing the identification of M. tuberculosis in the clinical material was used.
In the case of identification of tubercle bacilli in the clinical material, the drug susceptibility of the cultured strains was assessed.
Based on the obtained drug susceptibility, antituberculosis chemotherapy was introduced.
Every identified case of TB was reported to the relevant medical services (MOPS, correctional/detention facility) and relevant Regional Sanitary-Epidemiological Station. The subjects suffering from the disease were hospitalised and treated in specialised healthcare centres.
Results
Tubercle bacilli were found in the clinical material collected from 13 out of 897 subjects included in the project (1.45%).
M. tuberculosis colonies have been cultured from the clinical material collected from 13 persons, in whom mycobacteria were first found using methods other than culture. Using BACTEC MGIT system and/or classic method of solid culture, colonies of tubercle bacilli were obtained from sputum collected in 11 men out of 707 inmates from correctional/detention facilities (1.53%) and from sputum of 2 men out of 177 examined charges of the MOPS (1.13%) (Tables 3, 4) . The obtained positive results of the www.pneumonologia.viamedica.pl . Drug susceptibility of isolated tubercle bacilli strains was assessed in 11 patients. Eight strains were susceptible to basic anti-TB drugs (SIRE, PZA). Among three strains of tubercle bacilli that were resistant to one or more first-line anti-TB drugs, one strain was resistant to ethambutol, one strain -to streptomycin and pyrazinamide, and one strain -to all tested drugs apart from rifampicin.
Discussion
The frequency of active TB in inmates is usually several or several-dozen times higher than in the general population, both in developing and developed countries [45−48] . In some regions of the world the situation may deteriorate [49] . In Europe and Central Asia, a relation between increased number of prisoners, TB incidence, and multi-drug resistant TB (MDR TB) has been shown [49] .
According to the Bulletin of the National Institute of Tuberculosis and Lung Diseases, the number of patients diagnosed with all forms of TB in Poland in 2012, i.e. during the project, was 7542, with the incidence rate of 19.6 per 100,000 [50] . 5070 cases of TB were bacteriologically confirmed (an incidence rate of 13.2/100,000). In the same year in the Silesia region, the number of patients diagnosed with of all forms of TB amounted to 1185, with an incidence rate of 25.6/100,000. 759 cases were confirmed bacteriologically (an incidence rate of 16.4/100,000).
The incidence rate of TB for the populations of inmates and homeless people taking part in the project, calculated basing on the obtained results of the present study, was markedly higher compared to the respective coefficients for the state and the region ( Table 5) .
The objective of the study was to identify subjects with pulmonary TB. In Poland in 2012, the number of patients registered with pulmonary TB was 7018, the incidence rate was 18.2/100,000 [50] . Of these, 4870 cases were bacteriologically confirmed (an incidence rate of 12.6/100,000). According to the results of the present study, prisoners and charges of MOPS with active pulmonary TB represented 1.45% of the examined population; the incidence rate of active pulmonary TB was 1449 per 100,000: 1527/100 000 in prisoners and 1129.9/100 000 in the charges of MOPS. Tubercle bacilli were cultured exclusively from sputum collected from men. Tubercle bacilli were not cultured in any of the 101 examined women. This observation is in accordance with the data from the Institute of Tuberculosis, which has confirmed that the incidence of TB is higher in men than it is in women [50] . Assuming that www.pneumonologia.viamedica.pl every undiagnosed and untreated person infects 9 healthy people (in the case of inmates: in prison, and after release from the prison among the general population), it should be stated that identification of 13 infected and sputum positive individuals is a remarkable achievement that has markedly decreased the probability of transmission of the disease. During the WHO conference on TB and HIV infection in Europe, one of the main issues was a unified strategy for treating the diseases [51, 52] . One of the recent review articles from PLoS ONE has given a lot of information about the efforts made by the WHO and other organisations and services to combat TB in prisons [21] . It has published precise instructions on how to control and prevent TB in correctional facilities [21] . In Poland, guidelines for diagnosing and controlling TB are periodically published by the Polish Society of Lung Diseases [53] . The National TB Reference Laboratory in Warsaw controls periodically subordinated laboratories regarding the quality of performed tests for TB. Local institutions of different rank draw up and introduce projects such as regional TB control programmes to prevent active TB development among the most threatened social groups.
Conclusions
Tests for active M. tuberculosis infection conducted in the Silesia region in a group of 177 charges of the Municipal Social Assistance Centre and 720 inmates and detainees have allowed the identification of 13 persons with TB, including 2 homeless people and 11 inmates. The applied set of laboratory diagnostic methods enabled effective identification of persons with active TB. The persons infected have undergone antituberculosis treatment, which has prevented further spread of the disease. The obtained results have shown the urgent need for further studies in the groups that are particularly exposed to TB.
